Technical and biological issues relevant to cell typing with aptamers.
A number of aptamers have been selected against cell surface biomarkers or against eukaryotic tissue culture cells themselves. To determine the general utility of aptamers for assessing the cell surface proteome, we developed a standardized flow cytometry assay and carried out a comprehensive study with 7 different aptamers and 14 different cell lines. By examining how aptamers performed with a variety of cell lines, we identified difficulties in using aptamers for cell typing. While there are some aptamers that show excellent correlation between cell surface binding and the expression of a biomarker on the cell surface, other aptamers showed nonspecific binding by flow cytometry. For example, it has recently been claimed that an anti-PTK7 (protein tyrosine kinase 7) aptamer identified a new biomarker for leukemia cells, but data with the additional cell lines shows that it is possible that the aptamer instead identifies a propensity for adherence. Better understanding and controlling for the role of background and nonspecific binding to cells should open the way to using arrays of aptamers for describing and quantifying the cell surface proteome.